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Review

Could spaceflight-associated immune
system weakening preclude the expansion
of human presence beyond Earth’s orbit?
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*Replace several recent immune studies with one comprehensive study that will
include in-flight sampling.

« Address lack of in-flight data: determine the in-flight status of immunity,
physiological stress, viral immunity/reactivation (short/long).

* Determine the clinical risk related to immune dysregulation for exploration class
spaceflight.

* Determine the appropriate monitoring strategy for spaceflight-associated immune
dysfunction, that could be used for the evaluation of countermeasures.
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Study ‘n’: 17 Short duration
17 Long duration

Completed: 18 Short duration

8 Long duration



Today:
Completed Short Duration Data

9 Shuttle missions; 18 Shuttle crewmembers participated



JSC Immunology Laboratory

-Peripheral leukocyte distribution
-T cell function
-Intracellular cytokine profiles

-Secreted cytokine profiles






Leukocyte Subsets
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T cell Subsets
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CD8+ Differentiation State
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Activated T Cells
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Intracellular Cytokines
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T Cell Function: A+B CD4/69+
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Mercer University

-Leukocyte cytokine mRNA

-Plasma cytokine levels
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Microgen Laboratories

-Virus specific T cell number
-Virus specific T cell function
-B cell EBV copy level

-Stress hormone levels (plasma)
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—@— EBV Tetramer CD8+ T-cells
—/A— EBV Function (IFN)

s||@2-1 Ag3 Buronpoud-N4| %

0
©
?
|_
+
*
@)
O
o
=
(7
O
o
L
o
S
I
5
o
|_
m
—
=
a
=
[a1]
i
X

Collection Time




N
o)
e)

S
>
=

Q
h
<C

14d

Collection Time




®
o)
Q
|_
+
(e o)
a
O
)
©
o
L
>
S
O
52

—@— CMV Tetramer-positive T-cells
—4— CMV Function (IFN)

T
o
o

T
o
o)

S||89-1 AWD Butonpold N4I-%

14d
Collection Time



JSC Microbiology Laboratory

-Latent herpesvirus reactivation (EBV, CMV, VZV)
-Stress hormone levels (saliva/urine)
-Circadian rhythm analysis.



Space Shuttle
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Viral Reactivation in Short Duration Space Flight

Total number of

crewmembers 17
Male 16
Female 1
Number of
space flights 9

EBV, VZV and / or CMV shedding in 17
Crewmembers

Number of crewmembers who shed

Total EBV vzv cMmv
17 14 7 8
pre, during or both during pre, during or
post and post post

No EBV in 3 / 17 subjects
No VZV in 10 / 17 subjects
No CMV in 9 / 17subjects

There were 3 subjects who did not shed any of the
three viruses tested.



EBV, VZV and CMV in 17 short duration
crewmembers’ saliva and urine samples before,
during and after the space flight

Total
samples Pre During After
Number of
saliva samples
collected 381 136 137 78
Samples positive
for EBV 72 22 32 18
% 18.9 16.2 23.4 23.1
Samples positive
for vzv 28 0 22 6
% 7.4 0 16.0 7.7
Number of urine
samples
collected 66 34 0 32

Samples positive
for CMV 21 6 0 14
% 31.8 17.7 0 43.8



Salivary EBV in 17 short duration crewmemebers
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Salivary VZV in 17 short duration crewmemebers
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Urinary CMV DNA copies in 8 space shuttle crewmembers
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Next Step...

*ISS/long duration portion will
determine if these alterations persist or
resolve over course of 6 month orbital
flight.

*Resolved changes would indicate
short duration findings related to high
activity/high stress environment of
Space Shuttle mission.

*Persistent phenomenon may support
countermeasures development.




